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Chemical 
Propulsion Nuclear Thermal 

Propulsion 

Nuclear Electric 
Propulsion 

Solar Electric & 
Chemical 

Propulsion 

There are many technical 

solutions for an eventual Mars 

mission.  Each has its pro’s 

and con’s.  

Sending 

People To 

Mars – It’s 

All About 

Moving 
Mass 
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The technologies we develop 

for today’s missions will narrow 

our options for tomorrow’s.  
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Human Exploration Preparatory Activities from the GER 
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Day 1 

Mission Site:  Phobos / Deimos 

Deimos: 
20,063 km circular 
0.9 deg, 1.26 day period 

Phobos: 
5981 km circular 
1 deg, 0.32 day period 

Departure 
Trajectory 

• Deimos survey 
• SEV anchoring • Test payload anchoring methods. 

• Collect initial samples 
• Science package deployment 
• Drilling operations 

Day 500 

SEV 1 

Crew: 

• Test EVA procedures & mobility 
• Test payload anchoring methods. 

Deimos 
Phobos 

Assumed Mars Orbit Strategy 
1. Capture into a 1-sol parking orbit with proper 

plane change to Deimos inclination 
2. Lower Mars Transfer Vehicle to Deimos orbit 

(767 m/s delta-v required) 
3. Prepare for orbital operations 
4. Utilize SEV-1 to explore Deimos numerous 

times 
 

5. Lower Mars Transfer Vehicle to 
Phobos orbit (816 m/s delta-v reqd.) 

6. Utilize SEV-2 to explore Phobos 
numerous times 

7. Raise to 1-sol parking orbit (planar) 
(796 m/s) 

8. Trans-Earth Injection including plane 
change 

Transfer MTV to 
Phobos Vicinity 

Transfer MTV to 
Deimos Vicinity 

HMO:  1-sol  250 x 33,813 km 

Human Spaceflight Architecture Team 

Jettison 

Long-Stay Mars Orbital Operations 

SEV 2 
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Mission Site:  Mars Surface 

Ascent Module 
to surface 

Stowed

Stowed

Expedition Activities 

Exploration            Science             Sample Collection 

180 days back 
to Earth 

Up to 18 months 

• Long surface stays with visits to multiple sites provides scientific diversity 
• Sustainability objectives favor return missions to a single site (objectives lend 

themselves best to repeated visits to a specific site on Mars) 
• Mobility at great distances (100s kilometers) from the landing site enhances science 

return (diversity) 
• Subsurface access of 100s meters or more highly desired 
• Advanced laboratory and sample assessment capabilities necessary for high-grading 

samples for return 

~26 months 
Crew ascent 

In-Situ propellant production 
for Ascent Vehicle 

Human Spaceflight Architecture Team 

Habitat Lander & 
crew to surface 

Crew arrival 

Mars Surface Operations 
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The Future of Human Space Exploration 

NASA’s Building Blocks to Mars  

Earth Reliant Proving Ground Earth Independent 

Missions: 6 to 12 months 

Return: hours 

Missions: 1 month up to 12 months 

Return: days  

Missions: 2 to 3 years 

Return: months 

Mastering the 

fundamentals 

aboard the 

International 

Space Station 

Developing 

planetary 

independence 

by exploring 

Mars, its moons, 

and other deep 

space 

destinations 

U.S. companies 

provide 

affordable 

access to low 

Earth orbit 

Pushing the 

boundaries in  

cis-lunar space 

The next step: traveling 

beyond low-Earth orbit with the 

Space Launch System rocket 

and Orion crew capsule 
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Filling in the Gap 

Mars 
228,000,000 kilometers  ISS 

400 kilometers  

Today – 2020’s 2020’s 2030’s 

 6 month crew duration 
 Crew health and performance research not complete 
 Habitation and life support systems are large and 

require regular maintenance 
 Regular resupply, return and trash removal 
 Ground analysis of crew and environmental samples 
 Near real-time communications 
 Crew return in hours 

 
        Car camping in space 

 2-3 years crew duration in free space 
 Crew, habitation and life support systems 

have no resupply 
 No ground validation of crew/environmental 

samples 
 Communication delay of up to 42 minutes 
 Crew return in months 

 
 
 

Independent life 


